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(54) METHOD AND DEVICE OF DRIVING PLASMA DISPLAY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the driving voltage margin at the 
time of driving a plasma display panel by applying the narrow width pulse 
as an eliminating pulse for eliminating the only cell lighted in the last sub 
field for elimination discharge. 

SOLUTION: Full surface writing discharge is not performed in a sub field 
sFn+1, and the elimination pulse of the narrow width pulse having 2 jj.s or 
less of pulse width is applied to an X electrode so as to eliminate a wall 
charge. The narrow width pulse concludes the apply of the pulse voltage 
immediately after forming discharge, and almost of the charged particles 
generated at the time of discharge are left in a discharging cell space, 
and attracted to the wall charge on a panel dielectric layer by the 
electrostatic force, and connected again on the wall surface so as to be 
eliminated. Opposite electrode electrical potential during the 
maintenance discharge period of a three-electrode structure panel is set 
at an intermediate value of an electrical potential between the 
maintenance discharge electrodes so as to stabilize the operation of the 
panel. With this structure, even at the time of discharge for eliminating 
the narrow width pulse having a pulse width at 2 ^is or less, the opposite 
electrode is maintained at a positive electrode electrical potential during 
the maintenance discharge period. 
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—ft. mmmwMziiLtismw^i-xte^ z 
cornm; w^mammm— mm±comvcmmm±X'^ 

mzmwztiz. 

[ o o 1 2 ] H6 im&mmffi*mm ■ i x% *) . y 
biz**), imT^btph. miimmmms* 

fp-tm ■ 2 X'fo 0 , 'J-fe -y F JWfSfcfctt£*BffiM*<94' 

£<^>*^, ttfomm±iz%s:cr>7'7xm 

[00 13] ZiLt>co%&. ZcomizTF&tf&coTFls 

xMmxxD'mRtfi)%m.mffimmzmwL, lt 
ig»i«:JE-?->-'>(cra-r-g»3S2(7)Mgi(cov^Ti«B/i 



Jt*^f± , !&m%mMMm£tfxz =&• i o 
[0014] ifcfc, igismil^-^xcwr&mscois 

-naT'^O. A (7b"l/X) , X, YCO&W.WVUXb 

[00 15] Lj^t*^, -comnjfcmji. y-t-yh 
[0016] ^ic, W««Ev-i?>'fc:BW-&»4<!0H! 

>b7Xbmmn. —mcoy-y? j-ji-v&i&^x, y 

•fe -y hWH't'fH^Srtl^^fir o h <nxfo 6 . £ <om± 
>UC0ffi£c0&.£'if -3 2r EPJirf !> t . # 

Wm^tlWfh Z b X'i%CD7]/—&C0-£ffim%&frtm 
^conm&ft&lzn <^TL^oTl*. .1 C07ttf> , 

[0017] ^tc. mwma~?-isy<,zmt&m5om 

*0, ytvM^ TFUXJBRL *t#^m», flc 

izx &wmnm<?> h—9n*mmsmtz. J: d , ^itwra 

t . jhJfflBft hp in $ ix * *JE / nvp 

->>>c75M^2r *> tz h tX V^Jt. 

[ o o i s ] mz, mmmn-z-isyizm-f zmecom 
miz^xmrn-r^, zcommn. mzsayhyxb 

Wmizts^Xfflmb%:Z>i>c0X'h&. HS^yhyXhm 
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iim^Sr'J-fe-y b-f i>^*iffiv^*6. ift'^&Sriigc: 
LX Lid,. Clix**, IgiWJE^-^VcOM^Sr^Tt^ 

[00193 ^ £>£ s w±mzmi.mzmtmt&m£; 
y N'^-;w«*-c^5e-r ^>#ii:iK»^ffl^ 4>^^» . d com 

lewjS $ tcfc i> COT . 7° y X v -f 4 -i <0 

mmmcommw±^-i>'>co$m-b**j&%:~r7x-?? a 
commjjmRummmw.zmm-fh z t & aw 

k-rs. 

[0020] 

ztm-t&tiib. m&mimmcomui. micommz 
mimfw,2conm*^mzumt&tmz, mmico 

mffiS: 331 1 RVm 2 <o*ffi k 3cHf h X o fcffig LX 
l^U-AcOBsWfeSrnfflcOifX^^-^HtCTfll 
f£U #^cO^X7 -f— ^H*^ v>°*yH*]<y>g.*|ijvfe 

■^/u^zmmM^mmt&tzibcoT^uxmmt. am 
urn.? vux&$t*)ML epip-r hzbx\ tuiar h u- xm 
mwzmtit Ltzm.m*izm^ vztm&mr ? mnm 

Wfflffl b Srltf & T5X'7f < X7l"f si^JUCOMWrfi 

Sr. KTfe^lRU ; B2co*fliSfcTSe5fe$n^iScmffM 
4»^^xmJI«epjDSr^T &MVl/Xffi** 2 ju s lit 
TT**&»lf '^XfcTfi^ IfX? y K < k 

i> . mwuxwacowtn&mT § ii-i.miew«' * 
;«oi^T* s o tvmiz, frt em 3 o^^Enaa lt 

[ 0 0 2 1 ] Z COX o fc, U fe -y hJBIBfc^WMifcqj 

xcoiLioTtt >o mkcozti^tuzttm Lxmt^hx 
&&imRumim£imzmzmm-tz> -9-x 

7-r-/VKAk, gi'J-fc-y MtllBJfciJVvc, I5£ffi*& 

7 -i-frFBtZmzliL, iKKkt. Wtfr7"7J- 
[00 2 2] ZCOXolz, y-yy 4—>]sVBC0V*v h 



EE£^<7y\7PXO;£^±#>)H#. RU\ ISlSiffO 
[0023] m2cOigjS$-»^-rS7tft. i»*3S 

3iemt7)^ii. i 7 u-^commi: nmcow? < - 

^HfcT»JfiL, #-?co^tfX7 -r-^KAS, y^;H*j 

ZiAeoMiiW^lfd 'J-fe-y hmmt. ^x-^tci5 

rat. ^fl»'^x&«|"5igL8«nrt-Sitfc:J:'5. 
BmTFUXMt34>lzB&LX:MWM<,zm~3\^fztmtk 

}^)V(rmm^mzH^X . WEU-fev hWH^fc, ft 
^VPXIIJIcoEPJoSt^T $ -^^>y n'/UXWA* 2 
ju s !> fli^^ VVX tzX&Ml comHWM b . ffl 

timj£mzmMmzmtz-±&ffi&wxiz£&m2co 

m^mtb iiftsZ b Z&WLb^h* 
[0024] ZCOX o tc. D-te-y h^+tSiiClll^M 

)VX b m&VVX b wraPSSr 1 0 s J&J: k "T S -I t £■ 

ftmif^WX(CJ;i>m20m*ftmk<7)!lPB^ 1 0 
j« s JilBr-f-S C t TmmMMcombZ'JsZt: <~ti,Zb 

tfx-^h. 'j -fe y h-rssi**^^ mw* 

[0025] s3rfc % ?S2«?H*ft«t LTtt, MTOH 
M*«W<0«tc«?tR<6^- S 55=*T.«0=Sr v ^ b 

mm&mtmkmzTgAkth sep (su P e 

Erase P u 1 s e ) £ b ^'jfitT 

^ B J{i. l 7 1— Aeolus- n mco^fy'y A -IV Y\iZ 

'J-fe-yhMrat. ^-r-^tcJCtT^E^-fe/K^tcS 
k S:*^-^ 75X7f <f xy\y M^vcoWm^MzH 

^x. mmftij^MmizMf&m^comtm&ttm 
> vvxcoj wxfflt^ mcommft ft*^ w^ot^i 

L^X7-f-;PH^^<kt#trC:fc$:#^ 
k-TS. 

[0026] ZC0X 0 fc, «a«<0tt**ft«-'^X<?V'? 
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[0027] ZcoX o (c. Mt®m.<WmM(M>VUxm : £: 
M< Ltivyy a -iVY^yy i-iVY^co^M^M 
mttZbizX'O s if7"7-f-;PFBfc;:fcl,vt\ 

<o*t*#JiS^ commiz wffiMcm&tk t&zbzm 

±-thZb1?X%Z>„ m^7IB»056W«. 1 

mtz #-r h y°y x?f -f x tv 4 ; **)W$mrtimz 

t&xwwx.*^ ^comM^z^M^ixtz^yy 4 —J\sV 

comim^mmmmzmi-^mikm^miiJimmM^ 
xfrth,^ smmtkmmmiz&i-t&im&ffiM/vixfgicv 

[0 0 28] ZCOXolZ^ %cr>WM<T>*ry? 4-)VY<?) 
cr>m$Wm>> VVX com^ t L V ^PS * i -> X V -fe >y 

mitre t ttt, m^jw^coj^rssstts - t a* 
fi&jh-c sa. a «: , msm s sxtetitmn . tote y * ? 

lt£b5«£ a^is^awfMiiwf s -9-7" 

yy^t-juvB com y -fe -y h ^Bifc-c siH*iiw* stss 
ixtz^-yy ^ ~>v vcvmm&iscmmiz&ifzffikm 

at*-*. 

[0029] z&Xolz, %<n^Mcr>yr-?y < — )VY<Ti 

mnfow®mz&tf&mmmcoffi&t!(.m;vuxfrt> , * 



hsre^fr 3 fvvx z-yyy 4 ~>v h b cEpjrr a <r t 

[0030] ic^J: 0 C ^7 -i -)V ¥ B (Cfctta?! 

ikjovx b . mmcoy y y ■< ~)v wmtmcoimtm 
>vvxb<7>f§m*2jj. siTFb-t&zbx\ mmmoM 

-CSS. WIBIf*W7^9ie«cO^BJ{i. mie 
<o»^5, 6t,zffi&mitm?>--&trtt$>Zbl l zJ:t), 

[003 1 ] WiWimi OiEtt<OSMB(i. 1 71/- 
•y HWfSIt . ^r-^(cJSt-Cl^*-fe;K*l^S«# 

Ltzmmmzm^tzw&im.zftdm$mmmb % 

H-t&y'yX-?^ 4XTV4 n^voMWiWiZiiW 

xcvfrHTiPK) tmmiz. mEm3commizmntx^ 

[ 0 0 3 2 ] Z<r>£ o «fifSi®«|B|fc:tJ(t4«aS 

commnm.' vv-xcoiL^T^ o t ibi^jc . » 3 ^mstc 
mmzt5w&m3cowm±nm.m.mm-~tkzti, mm 

1 7 U-AWWfJ n»7)-9-7':7 ^ K 

commm.*'fso y-t y hwrat s si^x-^fcjEt-c 
b, m&Mcm'vi>xzm r )mLmto-$-&zbizj:r) s 15 

[0033] icTjJ: 3 fc H «H#lft««8iat;J3ttS«l»ft 
Ct;^«|BIH^ 1 jtx s OTt-T « <! t T\ 8KS§Sc<(: 

mw^acof, M&mw&Tmcom3comm±.comm 
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$>-tzkirczt>. 4ft, m4cr>mm$:ffikr&tc#>, 
mwcm 1 2 tmcomM. m i vsmtzm i aim 2 <o 
mifeWfcEaw*i:*(c, 1 commximm 1 

C3»«i:*t|6rt-S*2tf>«tRK. $3<?>*ff£rg3$ 1 R 
l>"^2co«®t3cH-r^J;5^iSSLT=Sr , 5, 17k- 

t, mrteu-fe-y f«hbj<k ^ffl»#a*2s«a^*ft 

[oo34] zco^oiz, ^mm^^Mcm^ndm 
ic mzmiumz'tT oztizj;*). ^wm^on-iM 
m<vM&&wffi<7>w&£imm twrniztz z t wx- 

ttmm^itzwmtsiifzwffi&imzj;*)^ 
&z?fozbtfT'Z&. 4ft, tmmi 3mmco^m 

m^ikm&mzmtfct&mzy-yy < -^KAt, mv 
jz-vVMffiiz&^x. m±mm%^w.m^mmthz 
mmmm. * mmt t-v-y? < -iv f b t zmz 
^-thztimit-th. 

[003 5] ZCOJ: ol>Z, y~774— /t/FAOl)-fe<y h 

mmzffoztizj;*). ^BB»sa*»«Kr^»e«« 

lz>VVxm&<n>m\&*$ : -TZ : £hJVVZ.mi) i 2 ix s 

xhhMww?^ mxm&.m.zmmizmtzit&m 
ttzixzttmn-th z t ximmcom&mzmm- 

hh<?>X*lhhZkZ:W®Lkt&. 

[0037] zcoxoiz. £mwz&frtmcDm<,zmm 
■t&mm&wii. mmwvi-x. m&vuxnwixfr 

-t&zt x-mmnm&wtin? ztizxKi. ikwm 
z&*tt^nnwmwMcDW&*mmtvmtzi-& 
z t , ±mw$ ^mmconm^m^t z t wc 
is. Ltztf-ox, ttfa^m±izwmzti*:VMcr>mi; 



[0038] 4ft, smmnwm. mrieu-t 

fc, Hto!*;Sfcm£!i;6ftU ^tOBtco|fiem3c0^ffi{= 
EPiD^^UffiSrOVis^dtS-Wmt-r-S.. ^OJ: 

V\ -?-£7)B#tCl|3cO«»cEpaD?tl^mjESr0Vtc-ri> 

[0039] *ft, ts^i emmwwmz. luEu-t 

C«Mrr S -f F A t , M U -fe >v F «3Htc 

W6kk~?h. Zcr>£ol,z, y-y? -f —)V F AcO U -te -y F 

Ltz&-ox. msmfei.izwmztitz'm® 

cvmUZJ: V^lzn oZk & . 
[0040] 4ft, ift$3B 1 7fettcO»Wi, *1 <03£ 

«tcmiatA'ig2coss& j Ffi : tffia-ri.i:*{c, tm 
i<r>mmxmmi<nmmkMm-thm2commiz. m 

3 mm 1 SX^ffS 2 «1IS k i&rt tffifi 

LT^rO, 1 7k-AtOB*«^nfflcO-9-7"7 -f-;PF(C 

*-fe;l^tcfctt*M«^ftfO^S'%— ^4fc^-tSft46c7) 
iH**«*tf'5 K-fe-y FJtBRIi:, ^t-^ tJCtTIS 
^•fe/H*|tcM«W2r^fi!i-ri»ft* > )<50r Kl/^WIi , 

f uxmm^zwm t tzwmmzm^ ^M&tmzn 
fio^ifirfrattjv^T, mrifi'j^-y hssra*, ^ffi^^a 

^S,^.y WA&iiibTtf 0 f*, tulB^ 3 ^HfiSfc-' nVWX 
not 2ws kTFT'*> 4 «B*S^ NVk-X 2r Epjfl-tl> C fc £#38: 

[0 04 1 ] .TiDidfc:, U-fe-y FWratc^V^T, 

fl^ N°;px co±^ Tti 1 *) f*, ^3 c7)«ffi t/NVPxis 
W 2 s JilTT-$> ^> Wlgv nVPX WJPf 6 £ t i 0 , 

m.wffi&%o— net & z k i. 4ft, if i s ib 
ih&JVVxayiLibTtf*)®.. io us Wttzm&& 3 <r> 

nmz) wTM-tf 2 jus pxrx-h h mw wx z must 
&zk£m®ktz>. 

[0042] znxdiz, y^-y«:fcW^ffi 

m^&^r<ivx(7i±ibT^'om. i o jut samzm3e> 
mmizmm^^x^matt zkizxo. M^mm±iz 
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7 <t>±*>t& o fjfe . tuiem 2 com® tc MnmEffi £ &i& 
[0043] zcoxdiz^ v^-ybmmzts^x. am 

m Sr Vltz&i t $ -it S iH*/ S7I^ £ EpSirf & Z k (c J: 

m^-mW^ixtc nM^y y 4 -)V KCTffiffcU 
#^co|£-9-7'7 -f -/I- F#\ ^^/n^«o#*^-fe;P^fc 

fflt. m^y-? izmtxmm^^vmzmwMZ&iii 
■t&tztboTYisxwmt. mftmwvvxzuomt 
m\st& zttzzo. luter h isz.ms<p«z&jtLLtz& 
^i,zm^immm*mw%fe<omfrttmznmt 

x-a. ^mm^^mmRmmm.m^mzmm-t^v- 
yy < ~)VYAt , m±mm^^wM^mm-h z t 

* < mnummzmmt &yyy < ->v vBt zmt h 

TyX^7 j xy°U4 J^juei&rtjmz&^T . *i> 

M^mwm&mmmmcwkiz, ^mm^&^-WM&i/m 
£Mcmzmzm&-t&v-k'y bmsumm-izk^n 

mt-tz>. 

[0044] znjidiz. mhm^mnwMmmcom 
tz, ^if #MtSsiraiftlS-*tlliti. y-fe 

•y hW^ISriES^-i. £ k t,z X 9 . ffi*8t*»«0»&fi* 

«flLhtffi«S*tfe«»<Of»** J: "JS^fcff 3 £ btfi 

[004 5] mt&2 1 imnwm. 1 7 V- 

ACO^^S: . ^fl ^ftmj£0»*ff fW$: $ tlk n fflc0 
■9-7*7 < -)V F fcTlifig t . com??? J -)V F 

KWBUz-t h k#><7> y -fe . y h nao k s a^-f- * ft JE t 
k, It^J^t/^^llOilLERJirrftikKJ: 1 ?, m 

tar f i^mpevj&LfcMra^^fciBttijK 
5r mmfenmfrttinziv&Tf z-^zmnfo m&im 

6-9-7*7 < ->vv b t Zffiz.tyyX-?? '< xyuj ^ 
^twymmxmztH v-c. * & rtv mmm^mmmm^> 

* 'y hmmz&w^&z t immbirh . 



[0046] icoi 3 fc, *kfc^^*B#fflflK«8IS|iO« 
hmMir h ->bi>$>^b% t,z4ffim%&frttX&ft o Z. 

bk>z*). &mm%&&tmz%)m&<ftozbtfT% 

[0047] »50fyBlftJB»(ST*«:». if*3S 
2 2IBtt<50^(i^ ZixZimiS. 
oymM^ti^^iitznmco^ryy 4 —iVY-M/WS&Ml 

Mi&KLtc^Wsmmzxnr&L. ^^^m^yy^ 
-iv ytiK n^vn^m^Mziivthmmm^^ 
zm—KttBiz-t&kihcov-tv bmmb, m.^—? 

izfatTM&^&Vfilzm.WMi&fS.'t&kibcDTFl' 
XMfSIb, fflffitm;VVX$:mK>MLmtti-&Zbl,z£ 

*) , Huter h uxmmwzm&Lkm.imizm^ 
&tmzmmmfe<om&ttmzttm^&&zfanr ? tt 

t t>#t?7"9X-7-f ^ xyu J ^wv<r>mM1rmz 
[0048] J; 3 fc, ^jt^^Sr^HSSa^^ 

-r ^ -9-7-7 ^-;i/FAt, ^BW*a^&«*sQfrr 

6 d i: ^< SEfH*ft«Srl6ilrr4 -9-7*7 -< —)V KBtSr 

*K*L-s 1^-9-7-7 -f-^KAco^srfrie^ji^rat-r 

hZb*m®ib-$-Z>. 

[0049] dtOidtC. U-tr-y hffi^fcV^T. -9-7* 
7^-;PFA^^^±TOt-r-l>di:tj:0. #jt»i 
^co^ $ fc: J: § |£»«J± v- ^><^a»**^ S < =6r 0 - 

t,zmiRTsm2CDnmz¥-mzmw.^- 5k*t, khi 

<?5»RXJigaSl<^)*«i:j*|6l-f S«2*^i«fc. ^3 
tf>«fii£MSfS 1 2W^5 2 cO»fig k 3cH-r S J: 5 izffiW. L 
X*K>. lyls-J±cr)WgtZnmcoy-yy 4-JVb'lZX 

m%y-yy 4 -)VYt>K ^*-)Vpm&i&7F 
■tjvizim & mmM<oftifiZ#3—%:tmt l z-f & 

£1tC*itfoV-k>yhWSk. m^y~-?i,zfctxtm 

^/vmzmM^mm-t^kibcoTYV'xmmb, m 
mm.Jvvxzm Y )M. LEpjrrs d t x\ huibt f pt. 

imiz&^x, frteu-fe y hj«Bi4"c mam^mzm 
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commzmuL. 2#a^:E^cifrOQ«Effi§:}ii^j 
mt&mns vi-x s: mm 2 commz emd u 3 

;vx, XJi. M*i6]<50M*^vi-x^B?rfeil2omffite:eri 

ae^ vvx $r tut ess 1 ^m® £ epjd l . 2 # a tc ikt^ 
(cep3D*Ett^jiMe { j(c^b$-<i--?.f^^x^m2<7) 

[005 1] ft*3S2 5IBtt<7)^BJiJ, HtrtB'J-fe 

^*£agft8t&ir$-s*^ 4#BtciE^r(6]tcensamjE« 

Izmvt&Zblzi.*). TFWXffiR2fc*£tTdliu«» 

®M*?t5r y -t -y h * o . mzmm%&] 

[0052] &fz, ms.m2 btmnwm. m&v-t 
•y hania+t, wmm&m^mmmiz^t^^^m^ 

mz&tt.zitz>m& wo* z mmmn-t n # a 
u -t -y h-r h mmtm< & o . wtcrap&sft** 

[0053] »*3H2 7ie«£i7)^BJ{±^ 1 <oa| 

icvmmxmmicr>mi.ttt}ft-fz>m2cr>mi.iz, m 
3 o«@sri^ i &xm 2 <nmm t a ± 3 tsi 

^-t^ 1 it a gmwo^ Sr ^—tcttmiz-t h tzibco 
m^&uwzmmffiZBj&t&titbcoT vuxumt . 

mmw fc^fks * & m*; w * £ SRSMiirr $ , 1 
# a try wxna* 2u svxfxhh %m> * mmm 



icomMizemt, 2#atiE*ri*jc=Epji«£E«*aBR 

[00 54] ZCO X o tC. 'J -fe -y h^WC EPSD«£E 
l#Btc«B*^^XS:^lcD€fiitEPJDL, 2#a 

i^commizmaL, smBizjEXfaizmom&mz 
mm^itz^hm&vvxzw, i nmrnzmvcth 

'J -fe y b-r§«l*$-iS< U 8»«Ev->/>iJfcW- 
[0055] K«mii*<03tftfc, WKEH8n«E 

wow&t> t m&L^iJ s . mmizte®m<vt£mm*t>, m 

z t immwT$> tt^o wb&fr h , m»m 2 s mmco 
mm, m 1 cnwmzw, 1 st/m 2 ^ms^Tfttsa 
•t&tmz, iminmmximmi<?mmtnft-t& 
m2comwnz^ m3comm$:iJmi&v : m2cDwmb3i 
mt&zoiz&wLx&L i7u-j±cowm£nm<o 

j-iVYlzxmfcL, ^teMtfyy i-iVY 

j^>)/ft<n&m^^Mz&ft&mmfficr>ft^i5— 

%W&lz^&tcfrcom£^$:'tfdV*:-yhMfflk. $k 

^-ftizmtxm&^/umzmwMzmf&'t&tztb 
ztx\ mrter h vxwmmzmfc Lftstst^i > 
xtvm ^)v<rmwxmzi5 ut, mmz mm zti& 

[00 56] Zcr>Xo[z, Hgcfflco U -fe >y hysV^Sr^ 

i. i**^2 9ieaco^Bj{i, HuisaM^u-fe 

•y hyNVl^x^mi^lScEPJiiL, ^2««fii^Sfi{i 

[00 57] iC0j:d{=, ^lS.^'|g2^*ffiflcy)g^; 

«t o^j&^smtcis* ( u-fe-y h ) tiitm 

«*«3oiBaco^« s friE*»ffl<oy-fe 
•y h y nvi-x $■ is 1 commz wml, m 3 ^mtiiomfiji 
# >j ^ .y h / wxmzm* hm. t -r & z t z &m t -t 
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[0058] icoi: o K, 85 1 &Z>"li? 3 CO^SO^S;*: 
i 03cJfe&*oB^tiH* ( U -fe -y h ) -r & £ t 

[00 5 9] 'J-te-y 0 

(±, HUIB^fflO ij -t -y hy\Vl^X(cov->T . n + 1 #@ 
coy-fe-y h/^XOmrIE^10tt®i;IS2comfigtOS 

W®v xBttRft^EES:*-*-* ■fert'Sr**jte 'J -fe y h X" 
iXtJtKWlS^SScmra^ff^^^-b^Sry-b-y 

[00603 4/;. W*3S3 3lEt6<7)^BJt±. luie«Sc 
ftOU-fe'y f-n/l^(;;ovvt\ n+ l#g<7)U-fe-y h^" 

^xoBuien i <o*6ih n 3 com® t co&izm&mi, 

n #g CO U -te >y h / nVPX fcris ft S H?IB*^{aM J: 0 * 

[0061] ±fc. 4tmco%mn. #u -fe 
*>. ^<tt>iois, fl9ierHi'Xjti!ia«ffc:i(S2<o* 

ffiMEMD-f £: If U ^ i: £!f$f5: fc "T S . icoj:^ 
m2co«««fi*f|iJflW-&|lIJ»S:f(r#fe:««-C# 

< 1 1 ion. mzTvuxmmwzmsnmmzwM 
[0062] zcozoiz. mscommm^mm-t^m 

to & 1%mzffi&L-e Z h . 4 ?t , gftgJg 3 6 8Ett«o§fc«D! 

ti. & i i 2 <7)«®2- w-mzmmth 
cowziz^ m3cr>mm%imim.if&2co'gmb3zgi- 

hX'j izWMLtzTyX-?^? <t X7°]s-4 ^*/l>b . 1 7 

mmM<n^*m~~t(:imiz-$-h tzfrcomntrnz'tf ? 

zm*)mimwt&z.bx\ mnrvuxm^i l zm& 
Ltzmmm^zm^ \ £ fir a at» %«fflisi t r 

75X7r-( N-^SrHgiW £ IS 1 



3 cov ^-rti^co^Bi^EPSp-r ^.m 2 corpse b £?r-r s 
it****:'*-*. 

[oo6 3] icoidtc. msmw-tv WVXZW 
Ttifrcommizmsmtzmn-ft z b x\ mz&nmm 

[0064] 

xmwbmzwM-?z>» m9msmi oa^ti^'tim 

1. S52«5O^MPiS-*-tlBi&^H-C*>0. frfEi*3^ 
h . -r=5r*>*>. ^7 -f KSFn+l Tii^ffiS^ 

[0065] 3SSi«^^-^»^Jfcm^ra* 
W^r6]«fii*^{±. «t«r*«»ffiiai<0*fill<0*l8Mli: 

[0066] zcotitb, ^mmmx'te. mm^ivx^ 
ion^mmmiiLim^mmmwm^mm.m v atu^ 

4. -eLT. Wm«S«ffiVa<?5i:t>T**»5* s WW''«;i/ 
^oA^i^Ofclsi^t^S iot;U S.o N 

d t -f 4 ; 1 1\ huIe Ltzmmm^wm^Mmmmm 
vmmmzwmLx^ix, 

[ o o 6 7 ] a i o iz7F-tm2comMffliz. H9t^-r 

nzti&mm&m±. m9t,z5n-tmimmmbmm-h 
i>K x - YmmsHzfrfr&m&Mum 9 iz^-tm 1 mm 
Mbm-x-fot), ffimiimnrnzm tmmxhhbmt 

mzzz^Sico-r-a-x (xitryx) m&wtf^wm 

£®MLXJ:K> ^=3rM** < Wfg b % 0 . IgfWEv- 
[ 0 0 6 8 ] =5rfc. *HJiMT1±. g^yh7^ MgiJ) 

um&mzmi lx i » 4 *^ ^n^ojE^Ki^-r l t, 
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tin. *mmmbmm:%m&wmx'Z&. m 

EBS § 3 Z b & < MgtfmftK&n 3 4 3 

[0069)011 »iJS3**«SrSH-8a»«3eaT*> 
0. «n>-h5X hjgf&ftSrf k<DT#>&. nfB«t 

[0070] z<r>m. mmnT^—ft^&mgkftcomt 

^-LT^&kW), X. Y«ffi_h(cM«^Wa$fL. 

T<4. ft(c!ML£Sg2<OM*^XT'J>£SEP (S 
lope Erase Pulse) Ciit, 1^ 

SEP{4S|lc0M*^VUXT*l»aH@/ , ^X*^ 1 0^ 

s ep^i (omfyvvxTfohmm/vvxtcrm 

m£MW*'ff oZb tt&frhX'h & . 
[ 0 0 7 1 ] Wi 1 1 tfDfWTtt, fl^COiH^W^te 4 S 

m£Mm%.. x, Y«ffi±{c8HW-&ffi«wj4r<aui 
t^tfci -r comsKcrm^m^itz^mcoT wx 
mmizttLxm&wz^i&z tit* w mm 
m&vvxb lt(4. mwffim£mifflmm££ 

< +#TI43rV ^\ «Bi&oaifc^fMK-r«.JSnw^^ 
SEPftfflV%&^fc*JMS U\ SEPil 

<xmm^mhtitfz^>. mMmz&^jHza, mmrnm 
(tmm%}W±iammu^nf±) vmozixtzz tt,z 

Zcr>tz#>, ^Mzm&K&LtzmMZWmZlth 
ZbtfZW 

10 0 7 2] VJ±cr>m 3 mmmizXr). V-t-ybMffl?) 

mammz&^x , k%hzt%< mi^±^ 
o%i%-&x'i>. *9mm\±-%%xhh ? . nfstco 

M*^«i:LT<4. HIIB<o«B(B/SEP<offl»^*>-ii:Ja 
Wtl4, HBH/itiR. SEP/SEP. SEP 

[ o o 7 3 ] m i 2 J&4 ^stpjft^-ngs&^^ax' 



hn. Mz}yh?xhmmijm(,zMLx*mMmzmm 
&vix sr xnmizmu-t h zb\zx->x. mmn tm 

*UO>&. 08£fiJfflLTI&BBL*:4 3£. tt&tttt 

Tfc o , mzmmm.com&iim;wxcr>±iiTrf i omz 
[0074] vfrL^wb, 3&mmi,zt5\^x\^ mm 

/UX<tv\71<-X|s4 0*>^< LT^S. -ecOMJIL *HSS 

^.■hT^Kimzmmmu^.^, zo&commtm 
i>jEmzmmt&zbt> { *imb%'ox^&. mt 

■fztbtzii. >J?%<bh3us &±>mx°h hZb imSK 

mzmmztix^z. 

[0075] jjLh^4HjttWc4 *) s mm&mm. 
m'vi<x&ibT&vm<7)8mim.izim-r& v-tv hm 

ffitz&WZ>mi;MiPF&£W]±-t ZZ ktfXZ . 

xikmmz&A-wimzmm-t&j; d^mm^mxh^x 

*5e«0!i:|BJ*^SfcS*«a8«r"C#6. 47ti£C ^ 

xb^mxhh o . 

[00761 I13I4 *53g»W£jjH*!llS8B0"C 
L3ttWCS>.&. t-^^s t^^-ZPHSFn+l 

&wx£xmuzfflR?& z b tc4 -ot , mwMzm 

^Km^ w-xiaoiam t usstc^v ^ «o b lt v ^ . 
[0077] ms^mm lxmw Ltzx ? c . 
$t#&m^ Nvi-xcoit^T* 5 o mztefflMwcmtfmi t s 

jar s * i, ^ *« . fitu jjw<os6*atciat> t»:«o>» svi^^. 

[0078] *^JftCTT'(4, -c0^ift#ltL. et^cO 
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&m%Tt>&. J2LL, *5O£M0K:.fc9. hi 10m 

fctrd £ fc angle ttc*), titEv- 'JytfttrnZix 
ft. 

[ 0 0 7 9 J =Sri>. **JfiCTTii, «n y h 5^ hjgifi 

its a y h yx hmmjjmizm%.-£tiz>i>coxn%:\<\ ± 

X crtfr -77 < -)V KcO'J-fe >y h WHlCfc (, ^X £B» # 2= 

t mm^m^mwx^ ft . c:<o*£, ««it«*t^K 
WvxbtgKvyy 4 -)V Kfcfcftft u-fe-y i-j$fgj* 

-^X<ryffy j-tVYOV-t-v YWmz&wx. £ 

JV\sXm£<0M< LTV^ft. ^LTJStc, Sf£Jl<Oijf» 
^Srfrfc&V^cO) C&ttfty-te-y h»JfS!(f«*ffl«i^ 

C0081] *mmm±. m4mmmcomm^^x^ 
htztb, mm.<nm$i^vvx<r>±ioT\m\ l zmm)fc 

&tiH?>JUy*mz£ ^mzmmimA-miLx it -> 
tzt ixh^mcmmmifimm;* 
mitmzm 5 mmMnftm&fttn ix^&. ztuz* 
*2mw&mi;im*£')m&:i>cotix^z>. 
coo82] izLtcomem&Miz*. *) . mtmcoMftwc 
^v^x±-hrmkcommnmzim-t^ y*-y hm^ 
xom^mm^B: zmitth z t &x% . ieimiev- 
is>tf&mzti& . ttz. mm^-fm^y by xhm 
mjmizmfezti&hnTitt^&izti^xh^ ytizm 
mitzmmmtmrnxht. mi 5(4, mimmm*^ 
•tmmw&mxh o , ^-^nsFn+i ti±^ 
ffiS^a^/sef^NVkx £ xmsgciEWra-rft ^tc 

[0083] ^mmmizti^xti. mmm^imi^w^ 

)VXcr>tLhTjfiV) tttfaWMW&V acoiL-hTW t £ 
RNf^-r Slit", *riSj«ffiT*>STH^X«ffi±c7)M 



[0084] y±(om7mtmiiz£ 9 . Jtftmsrc&ft 

ERJg^ixftkc'rCiiSK, «3yh5Xh|g»j 
*afcfc^T<>*Src**d. iKfc, HI 6, 11 7, 
01814. *ivm»8. ^9, ISlO^JtMSr^ 
fSWr^iaT- 0, HgKrfrStcaffl Itz 

wzmimz. zix^mmmxn, 
mz'+ro^yy <t-)uwm.miz^ mummz^itz^ 
ivx^ mmmwwx, sep. mwizcomjr&w 
Mtz> i> cox-fo h . £ tf>M*' vixcommz x 0 . 

mm^yy < ->v vcoMY^m^zmh^-rmzm t« 

[0085] msmmmii. tr? ^-^nspn+i 

effi^^I^Xt Ls WMW-yy 4 —IV KSF nCOJt^ 
B 9 gmMlt. *]ryy < —IV HSFn+l<?5y-b-ybX8 

fate js if h m& vv-x * a^/ i vvx 

1 1. WMcOV-yy a -)V Y S F nc7)«|«piStl^rac7)<^ 

[ 0 0 s 6 ] a at. m 1 ontfi^ti. t/? ^ -iv k s 
f n + 1 <r> y -fe >y bmmi/ztstf&m&wx ^^®»^ 

a^/ @ BiB*; nVI^x t L , I1W 7" ^ h s F 

n nMftmMtimcomzmm'visxmss epjeil 

Jt WT'J) ft . Z ti h <r>j VVX lz£ ^ 
&1me)miB&WM$m$: . WM^ry 4->VY<?»m 

vmizmfr t>-?i mm iimizx-% h . 

[0087] J2LbO&8 , ^9 . mi omMM>,zJ: 0 . 

y-fe -y bmmzt5if&<£mw%s,?>-/&cs?ii;'vvxi t z 
x m^m-m^m z£>o ^^mxn ozt vx 

IE16«Ev-^y^'K#Siift < . ^rfc. *HS£PJT- 
Iil3>- h7^hlEf!l^5-Stc^BjLT^ft* { . *H 
SS^JHaii^f H>m=i>hyXb K»T^ffitc|5gS$ 
^ftt>tf0tii^rv\ ^XCO^-yy -f-^Kcoy-b-y 
Blfcfcv^T. ^ffiS^^ftmSrHJt-rftJ: d^ig»^ 
ST'^ ->T i> . t Rdl^MlbMattT S ft . 

[ 0 0 8 8 3 m 1 9«, m 1 1 iwtMS:^-riEift^»ia 

v^ft. *«*I0»T{4. ^ffiS^a^fficm^ff omlz. 35 
mSCEPAn-TftlLESrOVfcLT^ft. .TcOid^ ?1 
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m tymiz-tz z t & tub* ttfawm±<nmwm. 

««fO?H** J: *) ^.ttWX'fs oZb # J T# h<DXh 

[0089] at^i lmmmizzo. v-t vhmf® 

fficomi:* x *) ^ttwm ozb # , mms^ 

^mmmx-itm^yhyx 

u„ -^XCO^-yy j-ivbW-t-y bWm^ztewx* £ 

mm% ^mt^mmth x ? tcwmiim.xfo^ x t, , 
[ o o 9 o ] H2 on* mi 2mmm?:^-tmmmmm 

£^T£ { 0 a. » 3 o**-?* & r F MtKaiMP < 

tsfiiiws -ox\^tit Lxii* Tvuxmm±cr> 
zmmmfficomuzZ x o^^mx^f ozt vx* & . 

[ 0 0 9 1 ] £B»S3&*j«£3arrS£ffl* 

«±. i o >u s tirtT'^ set tm± L^zb i>mmmz 
mtzz fix . tLh^ i 2 set^jcc <t o , y -t -y h 
wraitc fcit i. £®# n ss*; ^t-x tc ± & *t fa 

HI*#<9?»*& i 0 ^ZcBXfr oZb &X'% * WiW 

-x bmm%mzmnEZti& i>cr>x'iz%^mz&^x t . 
[ o o 9 2 ] 112 1 1±* m i 3 ^-rmm&mm 

/NVI^X£OA*> W Of*, m 3 cO®ffit'J> & T h* l/Xfi 

tmEm*&tB/j£.&(£Zit&m&wx s e p & epjd 
wz£^xTY\sx9m±.<?> i mmmM<7>m3k*£ k>% 

±%BXf70ZbtfXi*Z>, 
[0093] jyjioss 1 3^MMtC J; *)* U -fe -y hjwia 
K ts ft S £ffi« * a*/ i (c J: § *tfaffl« 

?f<7>M*£ «t O^^Tlf d Z b tfX'i* * IHWfcEv 

iztsif&mmmwsmx'fo v * * -a- h»** 

4(rM-&*mb LXfftLX^Z. 02 2 (AXil^T - 



iff£&m<o*§l=r£^U 132 2 ( B ) ii 1 1/7 -f 

**tr) , tvvx, mmmm, u-fe'yh (^rs##jx 
[0094] ^mmmxn* say^x bmmrnniz 

J*J(flW8iai^fc^:ffi» & 2*^/ e SS^ Sr ®Da 
•ttV^ y him&8MZtl&lfr&. 02 2 (A) XU 
t/7-(-;PF (SF) 2cOU-fe-y hW®2 4, 02 2 
( B ) -mSFlCOy-fey hWgl2 5, 02 2 (C) T 
<iSF lcr>ffimiZ.hZ>V-lz-y bffira2 7iC^^ld^$ 

[0095] ^:ffiS# QA-WcmZft o ^Tfy << -IV H 

*<t£Z>£>wxfoz>t>K zcom^mmmmftimMm 

*¥.Z&^Xi>W»th. Ltztf-oX * ikffiWts&A-tm 
^cnnMZ'^^-t&tzisb.zl.i* ZcomMWyy 4 - 

[0096] -^f. ©*>«V^J5tTOBiaW=^ffi» 

?ixS^. 02 2 (A) T'tiSF ltfO'J-tr<y h^(32 
3. 02 2 (B) -CtlSF4(0'J-fc7 FJWSI2 6, 02 
2 (C) -C{iSF4<?5«f*Jl(c3!>SU-b-y b%m28t,Z 

^^m^tit. ^mm^^mm^fro^-yy <->v 

< Kt & htfxh htK z <r>msmmmmmwM 
jwiawfcfcwt «>#«■$-$. Lti&ix* 

[0097] ja±, ^ 1 4mmmi,z£ <o * m^mmm^ 
wzftfomm±izmt^&mwmmffico§m$:&>miz 
wz. hti* vwrn-gmftz x r >'?si£%&x*'ff ozb tffl 
mb%K>* mmmBrt-isyfi^mztxh, 02 3«, 
m 1 5 mmmz^mwmBmxfc <o*m^>byxb 
wmiimtztt i-x^mmmzmm ufc t<or» s . & 

fc. t77^-^KA(i. 01 6<?>m8mttiMtz5jkirJ; 

iz* m$mmtti,-fiz'vi'X&wMLx^&. 

[0098] WMm.BZftD L&nflykJH 

-/i-b^nmzftjmfflzmf&zbb vxm. zn 
H* ma^xdiz^mm^mf^zbizx*)* y-fev 
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[0099] liih. m 1 smmmiz * o . ttjUHiaos: 

5fcKSlB8Lfcll*t«kK«T*S. JJCK, 02 4, 
12 511 *it-PShJ|Sl6. SSI 7^WSr*-riEift^ 

L"0>&. 024.KX*'02 5i4. U-fe-y hJKfUco 

— §B£ 0^ Lrt: t «DT*> -S. . 

[0100] £iX^IQft#J-Ci4. »J4e >y hJBIBtetiV^ 

o , i ^comzfanxmwmnMcomii £ ^ o j: 9 1> as 

024 

(i/WXSrSS 1 OttffifcEPJn U 2#gtiE^'l^(cEpjD 
«ff«*3SS«fe:^fl:S-eS jff& S E P 2 CO 

mmz ma l . 3 #a tcm^-^o s e p £ epjd wc 
afc. 024 ( b ) commmu. v^-ybmmz 

fcWT, l#gtiWI^XS:mi«mffifcW*U 2 
* @ izjEtm fc EPJirttBEtt* asHBftfcSfrfb;* *4 iff*'* 
/UXSEP£Sil2 0TOcepJllU 3#eK^*-ftt93 

[0101] ttz. 02 5 (A) C0mmmi±. 024 
( A ) fcjjrf SOtPJtC 4 # a <D?&'*> NVPX £ Ep 3D Ut & 

CDX'fo 0 , 02 5 ( B ) OHSfcfylJi4. 02 4 

( B ) t^-t^EftWfc; 4 # B COM*' £ m\\ Ltzi> 

cOX'hh. ^<04#a<0M*^X(4. |!2<7)mffi(cEri 

jD§ft&:E;friojosEP-e&&. ^ct% mrie2#@fc 

EPIi, lu!E4#a(cEpJlP$iX'g>iE^ri*IcOSEP(c:Jt^ 

mzmmztLX^z. LtA^t. n+i#a{cjE^rrsj 

fcrffillII«E«£ii8tWfc^S Sra*/*;kX SEP 
ti, n#at'ErrSa?ix§jE*[6]OSEPtJt^T^<i- 

[0102] JJLL, IS 1 6 $.1/3(1 1 0 , a 

$ i smmm^m-mmwmx'h o - »a >- f 5 

[0103] ;ix^»^MfiJT1±, 'J-fe-y MfflfilfctiV* 

0 . 1 mm &mxw&mmffi<nmik a * o t s 
v mmx-mwrnmncomz znozttfTZt. 
ma. 'j-b'/MscB^t^ immzffimjv\sx£m 
lcryngmzmnL. 2mmzmimzfvwg£.m.*mi 



mz^ta^hm&wx sep $-^2comsiicEppr 

U 3#a^iE^I*]OSEP2r^lO«ffitEP3DL^J 

[0104] m±. m 1 smmmiz x <o . **«<oii?± 
iff^®Mm?t s- u -fe -y h-r &ip££« < -r & <r t ^t- 

re»«Ev->?y**K#3^*. 02 7 14, #3£BJ 
<0» 1 9 , 120 SlJlfi^JcO^ Sr ^SftJBaT* S . U 

«t^*>_h«f\ ^SEP'J-fe-y YWVXlzMLX&Tt 
<T)V<.)V (mttSOV) lzm-?» &%]C0SE 
P U-fe y N/N7^^'EPSn$tLTV^^racOX«ait Yl 
fii(7)S^tt{i^{4, 2SIOSE P U-fc-y hy^X^Ep 

-fe^B^jscmratemffv f c (cfiMt^f*. 
sstmMixBt^ t ttm& itcmzimtfmmizitt3£&i%m 

[0105] *tfjcOS E P U -fe <y h^71-XT"(4. -fe/PA 

f«*-r * £ immx-h h . Mfe=2r . 

t Y«ffiC0fi±*fi[|| (=Vs - (Vfa-Vfb) ) 

(4. -fe/PA Sr U-b >y b-t&fzifrlzl&F-i-ft&tztbX'fo 

S-b;K7)Sfl;^ : 5-iI*-r-S.^* , )tC. 2f|»SEP 'J-b 
•y h^NVL-X^EpjDL, £cOB#cOXmiE<?)«{i$-7ctcM t 

s) . CixtJ; 1 ?. 2f@(7)SEPU-fe7 byWkXTMr 
A 5r U -fe >y h f S £ t tfT* § . 

[0106] BLhoaraifcdfr^* , v.Tt,zmw-tz>m* 
<mmx*ftwzmmt&z: t ««r * s . 02 8(4. 

BJ!?)SfU 9cO^Mf(&*f-|B»f^^0T'^S. 75X7 
■r X71/ -f y^^^co^N- K>7x TflSfig{4. 
T"0 S" #bs L T M B M LfzMOX'foZ) . mi 9 co^WMX" 
{4, U-fe-y hffl^^fcV^TmffiY! — Y N C2-3C0S 
EP'J-b-y hJVUA%mfrt&<, 2oOSEPU-b-y h 

±*^(7)*fE^lffi{4^Ll\ feTtfL, 2 ocO SEP'J-b 
•y h^XttS^rijft^Tft-aTtiV^ ft®4. Yj 

[0107] X«ffi<7)^{a{4. ^1»C0 SEP'J-fe"/ hy? 

ffVxtU <!KC0 S E P U -fe -y h^NVUXWra^ii 0 VT" 
* 4 . T 9 5 y/lEV x (, ^<4"*f^=tmj!Si4i^ 
S^r < ^^««T14^^{c*f IJT*> § A\ SlUO S E 
P V -fe y h-^-?y^^ratt>tOX«ffic7)^{47"9-f 5 
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/uxmts^coxmmt YVM<vmxm&.miv s-vx 

Wft^mftHV s (>Vs-Vx)tM. 
[01081H2 9I1 ±imi 9?)mi>m\cr>3£BmT 
H2 9C^^^JT'(i. 3-9C0SEP'J-t7 h- 

^-'flVxl. Vx2tL (Vxl>Vx2>0V) , 3 

tc£T<D-fe/l"£y -b -y h-t& itms. ico^, 
Vx 1 = Vx infill Vx2^fr^(C^fe$-^-l.fi 

[oio9] actc, ^m^m2 ocommmzms o £ 
xmrn (aid t^ra-cmm^^itT. mmmzm 
vuxmmzmmt Lxmrn^n^. mmzzmz-t 

&fi.X\ mi 9 O^jfcflajfc fid £*)SS{±|5] 

tx-hz. 

[oiio] y-fe^ h^^cfev^rmiiY! -y n e 

EPy-fe-y hA-^iil^^Wt'Ji-oTtJ;^. 7K 
kX«i<D'e{iii. fifths E P <J -te y by^X^S^* 

CO S E P >J -fe -y b ) VUXfflmWi OVX'fbh. TYUX 

t±^^^^iJT-s> h #\ S E p y -fe -y h ) vvxm 

X'fo^xiy #D5^se p y-fe'y M^x^ra+o 

7 h'l^XtSJ: YlS^tfi^iiV s - V a 

{$M:Vs (>Vs-Va)t'M. 
[0111]^. SEPy-fe-7by"?/kx£jg|^LTEP 

tcvxt^g-rs. will ±mm2 oommm^ 

&mx*$>&. H3 1 lZ5fr?$£&MX'li, 3-P£7)SEPy 
•fe-y h^sVL-XSrY! — Y N mmz$-l&-?]X\ 
IX2#@C0SEP y-fe-y h^VkX^ra+cOTHP-XTO 
£ -^iVfixVa 1 % Va2iL(Val>Va2 
>0V) , 3^mX'TYVXWmbYmMcr>m&M (g 

y , ct <ommz£xco*i>is£ y-t -y h-r&d t a* 

T'£&. =3r*5, dcrrff-S-. Val=Vat-mil Wz 
izmi £ «LEti V a 2 CO^T" J: V n 
[0 1 1 2] 03 2(i, «Bj)W5X?f^X7V4 



3^co3Sii • mwcm ■ ACMr^x-vfMxrwsriE 
wrtz>, Tvuxmmii, rvv-xmi^mzTvux 

F'5-fA3 HzfflfcZtl. ^cr,TVUXYx4^3 Hz 

Ymffit^com«l#{^ YXdf-vyK7^A'34t«t 
YXdf-vV F7^3 4(iYW±tjIK7^'3 
3lzmWtZiiX&*). TYlsxnnMcWVVXteYX* 

^>y?4 j<3 4ipt>miL. t f^mftj vuxmt y hi 
4 ut Ymrnizmi)\izti& „ 

[0 113] SEPK7-(a*4 2I1 i§tf/i3ff4 3$;YX 
df^>-F5^^'3 4Sr^LTY«fl|(c«S (m^S 

e p y -t >y h ; wux ) £ ep jirf 1> „ c: cr>£fCDmB$m 
it. Stjtls4 3coi&tn.MRt;**jm&Ctt,zJ:-r>xZ 
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